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Sir: 

This Appeal Brief is being filed in response to the Examiner's Final 
Rejection of Claims 1-7 and 13-17. A Notice of Appeal was filed on 22 May 
2004. 
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Real Party In Interest 
The real party in interest in this application is Koninklijke Philips 
Electronics N.V., which is the assignee of this application, and which is also the 
parent company of Philips Electronics North America Corporation. 



Related Appeals or Interferences 
Applicant is not aware of any related appeals or interferences. 



Status of Claims 

Claims 1-7 and 13-17 are pending in the application, Claims 8-12 were 
previously cancelled, and all the pending Claims 1-7 and 13-17 have been finally 
rejected. 



Status of Amendments 
All amendments are believed to have been entered. Responsive to 
Applicants' After Final Response and Amendment of 14 April 2004, an Advisory 
Action dated 03 May 2004 indicates that, for purposes of Appeal, the amendment 
submitted on 14 April 2004 will been entered. 



Summary of the Invention 
The present invention relates generally to apparatus for packaging 
multiple integrated circuits that operate at different voltages in a single package. 
More particularly, a ball-grid array (BGA) package, which includes multiple layers 
of conductors separated by dielectric layers, is arranged such that the power 
planes, ground planes, and connection balls associated with each of at least two 
integrated circuits are separated from each other by at least a distance that is 
based upon the difference in operating voltages between the integrated circuits. 
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Issues 

The first issue presented on appeal is whether Claims 1-7 have been 
properly rejected under 35 USC §1 03(a) over Koepf (US Patent 5,138,436) in 
view of Cadence (Allegro Designer/Allegro Expert). 

The second issue presented on appeal is whether Claims 13-17 have 
been properly rejected under 35 USC §1 03(a) over Koepf (US Patent 5,138,436) 
in view of Cadence (Allegro Designer/Allegro Expert). 

Grouping of Claims 
Claims 1-7 may be grouped together. 

Claims 13-17 may be grouped together. 

Arguments 

Claims 1-7 and 13-17 have been rejected under 35 USC §1 03(a) as being 
unpatentable over KOEPF (US Patent 5,138,436) in view of CADENCE (Allegro 
Designer/Allegro Expert, Power Solutions for Today's PCB Challenges). The 
Examiner applies the same arguments to Claims 1-7 and 13-17. 

The disclosure of KOEPF relates generally to a package assembly for 
electronic circuits, and more particularly relates to replacing wire bonds with an 
interconnect member that overlays an integrated circuit and electrically connects 
a plurality of contact pads on the integrated circuit to a corresponding plurality of 
electrically conductive paths on the interconnect member. The electrically 
conductive paths of the interconnect member are further connected to contact 
pads disposed on an I/O substrate. KOEPF discloses that connections between 
the interconnect member and the integrated circuit may be made through the use 
of solder bumps. The I/O substrate is disposed on a chip carrier, and has 
openings, or recesses, therein. The integrated circuit is also disposed on the 
chip carrier, and more particularly is disposed in an opening, or recess, of the I/O 
substrate. In the package assembly of KOEPF . the top surfaces of the I/O 
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substrate and the integrated circuit are substantially coplanar, and the 
interconnect member serves as a bridge to provide electrically conductive paths 
between the I/O substrate and the integrated circuit. KOEPF further discloses 
that a sealing lid is disposed over the integrated circuit and I/O substrate. In 
such a configuration the I/O substrate is disposed intermediate the chip carrier 
and the sealing lid. External connections to the package assembly of KOEPF 
are made by way of contacting conductive leads on the I/O substrate that extend 
out beyond the sealing lid. 

The Examiner cites KOEPF for a disclosure of a BGA package. 
Applicants respectfully submit that there is no teaching in KOEPF of a ball grid 
array (BGA) package as is claimed in independent Claims 1 or 13. A BGA 
package in accordance with the claimed invention is illustrated in Figs. 2A and 
2B of the present application, and has a major surface, typically thought of as the 
"bottom" of the BGA package, on which a number of external electrical 
connection contacts are disposed. These external electrical connection contacts 
take the form of solder balls arranged in a grid-like array. However, as described 
in the preceding paragraph, the package assembly of KOEPF does not have 
such external electrical connection contacts. Although KOEPF does disclose the 
use, internal to a package, of solder bumps, between an interconnect member 
and an integrated circuit, this is clearly different than a BGA package in which 
solder balls (in contradistinction to solder bumps which are recognized as being 
smaller than solder balls) are disposed in a grid-like array on an external surface 
of a package so as to form external connection contacts. KOEPF does not 
disclose, suggest, or provide motivation for a BGA package as claimed. 

The Examiner cites KOEPF for a disclosure of a BGA package having a 
plurality of external connection contacts on 28 and on 15. Applicants respectfully 
submit the elements 28 and 15 referred to by the Examiner have been 
mischaracterized as disclosing the external connection contacts of a BGA 
package, and that KOEPF does not provide any teaching of a BGA package 
having a plurality of external connection contacts. Firstly, element 28 of KOEPF 
is the interconnect substrate, which is a component that is internal to the KOEPF 
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package. As an internal element it is not possible for element 28 to disclose 
external connection contacts of a BGA package. Secondly, element 15 is the I/O 
substrate of the KOEPF package, which does have leads disposed thereon 
which lie outside the seal ring and sealing lid of the KOEPF package. However, 
this can not be used as a disclosure of the external connection contacts of a BGA 
package, since (a) no solder balls are shown on these leads; (b) these leads are 
disposed only at peripheral locations of the KOEPF package, which is unlike the 
"array" of a ball grid array package (see Applicants 1 Figs. 2A and 2B); and (c) 
these leads are disposed on an intermediate layer of the KOEPF package, as 
opposed to an outer major surface as illustrated in Applicants' Figs. 2A and 2B. 

The Examiner cites KOEPF for a disclosure, as set forth in Claim 1 , of a 
first device, having a plurality of electrical connections connected to a first set of 
the external electrical connection contacts; and a second device having a 
plurality of electrical connections connected to a second set of the external 
electrical connection contacts; wherein the first and second sets of the external 
electrical connections are segregated in two sections which are electrically 
isolated from each other. Applicants respectfully submit that there is no such 
teaching in KOEPF . What KOEPF actually discloses is that RF lines and DC 
lines may be segregated from each other. However, KOEPF does not disclose 
that: (a) the electrical connections of a first device are connected to a first group 
of external connection contacts, (b) the electrical connections of a second device 
are connected to a second group of external connection contacts; and (c) the first 
and second groups (associated respectively with the first and second devices) 
are segregated from each other. KOEPF discloses segregation based on signal 
type, not the segregation recited in Claim 1 wherein each of the segregated 
groups of external connections is associated with a particular device. 

Additionally, with respect to independent Claim 13, KOEPF does not 
disclose a BGA package having a plurality of layers of conductors, wherein each 
of the plurality of layers are segregated into sets of conductors with the sets on 
each layer are spaced apart from each other, and the sets are adapted for 
connection to different integrated circuits. In fact, KOEPF teaches away from this 
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aspect of Applicants 1 Claim 13. More particularly, KOEPF discloses a ground 
plane that is common to all of the integrated circuits disposed on the chip carrier 
(see the package ground plane 14). Additionally, the Examiner has 
mischaracterized element 24 of KOEPF as a power layer, when it is actually an 
I/O interconnect. 

The Examiner states that KOEPF is silent about separating electrically 
isolated sections by a first distance based upon an expected Voltage difference, 
and cites CADENCE for a teaching of voltage dependent spacing for BGA 
package construction. Applicants respectfully submit that there is no teaching of 
voltage dependent spacing for BGA package construction as set forth by 
Applicants' Claims in CADENCE . 

There is a mention of a BGA package in CADENCE in connection with a 
graphical wizard facility in the Cadence software, wherein the graphical wizard is 
intended to provide greater ease-of-use for designers. The actual sentence is: 

"Allegro's IntelliUSE employs an innovative graphical 
wizard to help streamline and simplify many complex 
procedures, such as multilayer padstack design, BGA 
package construction, user environment variable settings 
and design rule error location and debug." 

Applicants respectfully submit that this aspect of CADENCE , does not disclose, 
suggest, or provide motivation for BGA package assembly as defined by 
independent Claims 1 or 13. 

Furthermore, the only mention of voltage dependent spacings in the 
CADENCE is in connection with that portion of the Cadence software tool suite 
that routes signal lines, i.e., interconnect paths. More particularly, CADENCE , in 
connection with a push/shove router, discloses only that a path can be routed 
such that obstacles are pushed aside from the interconnect path, or that the 
interconnect path is made to contour-follow other interconnect as a priority, and 
only pushes aside or jumps obstacles when it has no other choice. The actual 
sentence is: 
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"The shape-based, push-and-shove capability follows all 
complex rules regarding line widths and voltage- 
dependent spacings." 

Applicants respectfully submit that this aspect of CADENCE , does not disclose, 
suggest, or provide motivation for BGA package assembly as defined by 
independent Claims 1 or 13. 

Applicants do not simply claim two conductors in a BGA package that are 
spaced apart from each other. Applicants 1 independent Claim 1 is clearly 
directed to packages in which a first and a second set of external electrical 
connection contacts are segregated into respective first and second sections, 
and those sections, containing the external electrical connection contacts, are 
separated from each other by at least a distance that is based on the difference 
in operating voltage of the electrical devices connected, respectively, to those 
sets of external electrical contacts. Similarly, Applicants' independent Claim 13 is 
directed to ball grid array packages in which each of a plurality of layers in the 
BGA package includes a plurality of sets of electrical conductors that are 
segregated into a corresponding plurality of electrically isolated sections, with the 
sections being separated by a minimum distance based on an expected voltage 
difference between the sets of electrical conductors. 

Additionally, with respect to CADENCE , Applicants note that the Examiner 
dates this reference as being from 1985 on the form PTO-892 provided with the 
Office Action of 24 February 2004. However, the copyright notice found in 
CADENCE actually identifies the material therein as being from the period 1985 
through 2001 . The Examiner has not established whether any of the allegedly 
relevant material actually predates Applicants 1 priority date of 09 July 2001 . 

Conclusion 

The rejections of Claims 1-7 and 13-17 under 35 USC §1 03(a) as being 
unpatentable over KOEPF in view of CADENCE are thus believed to be improper 



7 



Appl. No. 10/024,936 

and should be REVERSED, which is respectfully urged. 



Respectfully submitted, 



Dated: 22 July 2004 




Hillsboro, Oregon Reg. No. 34,752 
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APPENDIX OF PENDING CLAIMS 

1 . A ball grid array (BGA) package assembly having a plurality of external 
connection contacts, comprising: 

a first device, disposed on the BGA package, and having a plurality of 
electrical connections connected to a first set of the external electrical connection 
contacts; and 

a second device, disposed on the BGA package, and having a plurality of 
electrical connections connected to a second set of the external electrical 
connection contacts; 

wherein the first and second sets of the external electrical connections are 
segregated in two sections which are electrically isolated from each other, and 
the two sections are separated by at least a first distance wherein the first 
distance is based upon an expected difference in operating voltage between the 
first device and the second device. 

2. The package of claim 1 , wherein the first distance is in accordance with a 
predetermined standard. 

3. The package of claim 2, wherein the standard specifies a physical 
separation distance between conductors based at least upon a voltage between 
the conductors. 

4. The package of claim 1 , further comprising: 



9 



Appl. No. 10/024,936 

a plurality of layers, including a signal layer, a power layer, a ground layer 
and a bottom layer; 

wherein each of the layers includes two sets of electrical connections that 
are segregated in two sections which are electrically isolated from each other, 
and the two sets of electrical connections are respectively connected to the first 
and second devices. 

5. The package of claim 4, wherein the standard specifies a physical 
separation distance between conductors based at least upon a voltage between 
the conductors. 

6. The package of claim 1 , wherein the first and second devices are 
semiconductor integrated circuit (IC) devices. 

7. The package of claim 6, wherein the IC devices are communications 
devices. 

13. A ball grid array package, comprising: 

a plurality of layers, including a signal layer, a power layer, a ground layer 
and a bottom layer; 

wherein each of the layers includes a plurality of sets of electrical 
conductors that are segregated into a corresponding plurality of sections which 
are electrically isolated from one another by a minimum distance based upon an 
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expected voltage difference between the sets of electrical conductors, each of 
the plurality of sets of electrical conductors being adapted for connection to a 
corresponding integrated circuit. 

14. The package of claim 1 3, wherein the plurality of sections are segregated 
in accordance with a predetermined standard. 

15. The package of claim 14, wherein the predetermined standard specifies a 
physical separation distance between conductors of the package based at least 
upon a voltage between the conductors. 

16. The package of claim 1 3, wherein the first and second devices are 
semiconductor integrated circuit (IC) devices. 

17. The package of claim 16, wherein the IC devices are communications 
devices. 
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